A comparison of the 8-azaguanine and ouabain-resistance systems for the selection of induced mutant Chinese hamster cells.
The forward mutation selection system based on resistance to 8-azaguanine has been widely used with cells cultured from a diversity of species and with a variety of mutagens. Ouabain resistance is an alternative selective system. Both systems show a substantial influence of expression time on the number of resistant variants observed after addition of the selective agent such that the frequency reaches a maximum which is dose dependent, and then declines rapidly. Metabolic cooperation has been propsed as the mechanism responsible for this decline with the 8-azaguanine system, but it is less likely to account for the loss of ouabain-resistant variants where it is necessary to invoke generalised effects on the viability of variants due to overcrowding on the plates. A comparison of the two selective systems showed that, with the exception of gamma-irradiation, which was apparently non-mutagenic in the ouabain system, there was broad agreement between the two systems for each mutagen tested. Ethyl methanesulphonate was the most efficient mutagen by a substantial factor. Ouabain resistance permitted greater discrimination particularly between weak mutagens because of the low frequency of spontaneous variants (4 x 10(-7) and also produced data with less intrinsic variability. The absence of gamma ray induced mutation in the ouabain system shows that it may fail to detect certain types of mutagens. Thus the two systems should be used to complement each other. Mutation by the fungicide captan was evaluated using both systems and the positive results indicate that it may pose a hazard to man.